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© An ink jet recording apparatus and an ink car- 
tridge (61 , 62) for use in this apparatus. The record- 
ing apparatus has a transport unit (A) for transporting 
the recording medium (2b), a recording unit (B) 
having a carriage portion on which a recording head 
(39 to 42) capable of discharging an ink supplied 
from an ink containing portion to effect recording is 
mounted, a recovery unit (C) capable of restoring the 
function of discharging the ink through the discharge 
port. The transport unit (A) t the recording unit (B) 
and the recovery unit (C) are independently separa- 
ble from each other. Ink passage for communication 
between the ink containing portion and the recording 
head (39 to 42) can be disconnected while being 
shutting off in each unit. The ink cartridge (61, 62) 
has a casing, a plurality of ink containers disposed in 
the casing, and positioning members formed on the 
ink containers. The ink containers are positioned by 



engaging the positioning members with each other. 



FIG. 4 
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INK JET RECORDING APPARATUS AND CARTRIDGE FOR USE IN THE SAME 



BACKGROUND OF THE INVENTION 



Reld of the Invention 

This invention relates to an ink jet recording 
apparatus for effecting recording on a recording 
medium by discharging ink through a discharge 
port and to an ink cartridge for use in the recording 
apparatus. More particularly, this invention relates 
to an apparatus having separable units having dif- 
ferent functions and independently attached to the 
apparatus. 

For example, the separable units comprises a 
main body unit, a feed unit a recording unit and a 
recovery unit and so on which form, for example, 
an ink jet apparatus when connected. The separa- 
ble units also comprise, for example, ink container 
members which form, for example, an ink cartridge 
when connected. The apparatus comprises, for ex- 
ample, an ink jet recording apparatus or an ink 
cartridge. 



Related Background Art 



Conventionally, a type of ink jet recording ap- 
paratus for effecting recording by jetting droplets of 
ink through a nozzle of a recording head according 
to recording data has a section for transporting a 
recording medium, a section on which the record- 
ing head is mounted, a recovery unit for preventing 
an ink supply passage and the nozzle from clog- 
ging and for recovering each of the passage and 
the nozzle from a clogged sta:e. 

Referring to Fig. 1 which is a schematic per- 
spective view of a conventional ink jet recording 
apparatus of this type, a transport roller 504 for 
transporting a recording medium is axially sup- 
ported through an shaft 3 on chassis 501 and 502 
and is driven by a driving source (not shown) 
through a belt transmission mechanism 505. The 
recording medium is transported while being guid- 
ed by a paper pan 506 and a guide plate 507. 
Recording heads 508 to 511 having a plurality of 
ink discharge port are mounted on a carriage 512 
which are supported and guided by a pair of guide 
rails 513 fixed between the chassis 501 and 502 
and which are moved for scanning by a driving 
source (not shown) through a belt 514. An inter- 
changeable ink cartridge 515 is connected to the 
carriage 512 by a supply pipe 516 to supply ink to 
the recording heads 508 to 511. A recovery unit 
517 has caps 518 to 521 reciprocatively moved by 
a driving source (not shown), and a pump for 



producing a pressure by the driving source. 

The transport portion, the head mount portion, 
the recovery unit 517 and so on are integrally 
assembled on the chassis 501 and 502 and chassis 

5 522 and 523. 

This conventional apparatus, however, can be 
actually used for recording to confirm whether or 
not the apparatus works correctly only after the 
overall assembly has been completed. If a malfunc- 

70 tion takes place, troublesome operations for dis- 
mounting the components for repair of the malfunc- 
tioning portion and thereafter reassembling the 
components are required. It is also required to 
inspect the reassembled components again. More- 

T5 over, once the ink flow into the ink supply pas- 
sages, it is necessary to employ means for copy- 
ing with the outflow of the ink during the operation 
of disconnecting intermediate portions of the pas- 
sage. This operation is very difficult in respect of 

20 maintenance also. It is sometimes necessary to 
interchange the whole of the recording unit, which 
is very wasteful. 

In the field of electrophotography, U.S. Patent 
4,386,838 (patented on June 7, 1983) discloses an 

25 arrangement using independently separable units. 
In this arrangement, each of the units, e.g., a 
developing device and a cleaning device is made 
separable. However, the invention disclosed in that 
publication relates to the field of electrophotog- 

30 raphy different from that of ink jet recording and 
therefore any consideration is paid to use of ink 
including supply of ink to the recording head. 

On the other hand, the construction of a known 
type of ink cartridge formed by fixing a plurality of 

35 ink containers is as described below. An ink jet 
recording apparatus which effects recording by dis- 
charging ink through a discharge port of a record- 
ing head according to recording data is provided 
with an ink cartridge for supplying ink to the re- 

40 cording head. Specifically, for color ink jet record- 
ing apparatus, a cartridge having a plurality of ink 
containers having ink of different colors housed in 
one casing has been proposed. 

Fig. 2 is a partially fragmentary schematic per- 

45 spective view of a conventional ink cartridge. In 
Hg. 2 the ink cartridge 531 has a casing 532 in 
which ink containers 533 in the form of a bladder 
containing inks of three colors are accommodated. 
Holes 534 through which the respective color inks 

so are extracted are formed. Needles 537, 538, and 
539 positioned to face the ink extraction holes 534 
are mounted on joint bases 535 and 536 provided 
on a recording apparatus (not shown). The needles 
537 to 539 communicate with supply pipes 540, 
541 and 542 connected to a recording head. 
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The inks provided in the ink cartridge are 
thereby supplied from the ink containers 533 to the 
recording head through the needles 537 to 539 and 
the supply pipes 540 to 542. 

Fig. 3 is a partially exploded perspective view 
of a cartridge 551, showing the internal construc- 
tion of this cartridge. Each of ink containers 553 is 
formed of an ink container bladder 563. an ink 
extraction hole member 564 and a cap 565. A 
partition plate 566 has a U-shaped groove 566a 
corresponding to the shape of the extraction hole 
members 564. A rib 552a is formed on a casing 
552 and a U-shaped groove 552b is formed on the 
rib 552a. 

in this construction, the ink containers 553 are 
positioned by being pinched at the extraction hole 
members 564 between the groove 552b of the 
casing 552, the groove 566a of the partition plate 
566 and an unillustrated lid member. 

In this conventional type of cartridge, however, 
there is a possibility of each ink container 553 
rotating in the grooves 552b and 566a so that an 
unnecessary force is applied to the ink container to 
pressurize the ink. The discharge performance of 
the recording head is affected by the change in the 
ink pressure thereby caused, resulting in a deterio- 
ration in printing qualities or, in the worst case, 
occurrence of a leak of the ink. in addition, unless 
the partition plate 566 is firmly fixed to the casing 
552, each ink container 553 can be easily shifted 
from the correct position. In such an event, it is 
difficult to correctly inserting the needles 557 to 
559. There may be also a risk of the partition plate 
566 being moved by vibration, resulting in damage 
of the casing 552. 

Problems relating to filling of ink into the ink 
containers are also encountered as described be- 
low. 

Ink are injected or filled in one of two different 
ways. That is, ink having different cotors are filled 
into the ink containers 553 after the ink containers 
have been set in the casing 552, or the ink are 
filled after the formation of the ink containers, and 
the ink containers containing the respective color 
inks are set in the containers 552. 

However, if, in the case of the above-described 
conventional cartridge, ink is filled after the setting 
of the cartridge, a leak of the ink which may occur 
in each ink container 553 cannot be checked easily 
since the casing 552 is already formed. In a case 
where the ink is previously filled into the ink con- 
tainers 553, there is a possibility of failure to set 
the containers in the proper positions in the casing 
552 because the containers are equal in shape, 
although ink leak checking can be performed easi- 
ly. 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
an ink cartridge and an ink jet recording apparatus 
5 each capable of mounting independently separable 
units. 

Another object of the present invention is to 
provide an ink cartridge and an ink jet recording 
apparatus each improved in assembly and reiiabil- 
10 ity. 

Still another object of the present invention is 
to provide an ink jet recording apparatus having 
separable units designed in consideration of use of 
ink including supply of ink to the recording head, 
is A further object of the present invention is to 
provide an ink jet recording apparatus capable of 
maintaining improved recording qualities while us- 
ing independently separable units. 

A still further object of the present invention is 
20 to provide, in consideration of the above-described 
problems, an ink jet recording apparatus improved 
in producibility, reliability and maintainability. 

A still further object of the present invention is 
to provide an ink jet recording apparatus in which a 
25 transport unit, a carriage unit, a recovery unit are 
made independently separable to enable 
assembly/inspection of each single unit, and which 
is thereby remarkably improved in producibility, 
reliability and facility of maintenance service. 
30 A still further object of the present invention is 
to provide an ink jet recording apparatus arranged 
to enable ink supply passages to be shut off in 
respective single units and to thereby prevent ink 
from leaking out even when each unit is dismount- 
35 ed after ink charging. 

A still further object of the present invention is 
to provide, in consideration of the above-described 
problems, an ink cartridge capable of preventing 
rotation of an ink container to improve the ink 
40 supply reliability and to substantially eliminate the 
risk of ink reakage due to vibration or the like at the 
time of transportation. 

A still further object of the present invention is 
to provide an ink cartridge for ink jet recording 
45 apparatus which has a plurality of ink containers 
disposed in one casing, in which each of the ink 
containers has a rectangular flange portion, and in 
which the ink containers are positioned in the direc- 
tion of disposition by bringing the rectangular 
so flanges into abutment on each other. 

A still further object of the present invention is 
to provide an ink cartridge capable of preventing 
rotation of the ink containers, capable of easily and 
correctly positioning the ink containers on a portion 
55 for connection to the recording device, improved in 
reliability in supplying inks, and capable of suffi- 
ciently reducing the risk of ink leakage caused by 
severe vibration or impacts during transportation. 
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A still further object of the present invention is 
to provide, in consideration of the above-described 
problems, an ink cartridge which facilitates leakage 
checking after inks have been filled into the ink 
containers, and in which the ink containers can be $ 
correctly set in the casing after filling of the ink. 

A still further object of the present invention is 
to provide an ink cartridge for ink jet recording 
apparatus which has a plurality of ink containers 
disposed in one casing, and in which the ink con- io 
tainers are formed of members having portions 
differently shaped with respect to the colors of 
contained ink. 

A still further object of the present invention is 
to provide an ink cartridge in which the color ink is 
containers are formed of members having portions 
differently shaped to enable leakage checking to 
be performed easily with improved reliability after 
inks have been filled into the ink containers and to 
facilitate discrimination of the correct position of 20 
each ink container after filling of the inks to elimi- 
nate setting errors. 

Other and further objects of this invention will 
become obvious upon an understanding of the 
illustrative embodiments about to be described or 25 
will be indicated in the appended claims, and var- 
ious advantages not referred to herein will occur to 
one skilled in the art upon employment of the 
invention in practice. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic perspective view of an 
example of the conventional ink jet recording 
apparatus; 

Fig. 2 is a partially fragmentary schematic per- 
spective view of a conventional ink cartridge; 
Fig. 3 is a partially exploded perspective view of 
a conventional ink cartridge; 
Fig. 4 is a perspective view of an ink jet record- 
ing apparatus in accordance with an embodi- 
ment of the present invention; 
Fig. 5A is a perspective view of a transport unit 
in accordance with the embodiment of the in- 
vention; 

Fig. 5B is a diagram of a connection method in 
accordance with the embodiment of the inven- 
tion; 

Figs. 5C and 5D are diagrams of another exam- 
ple of the connection method; 
Fig. 6 is a diagram of a recording unit in accor- 
dance with the embodiment of the invention; 
Fig. 7 is a diagram of a recovery unit in accor- 
dance with the embodiment of the invention; 
Fig. 8 is a perspective view of the recording unit 
and the recovery unit in a connected state in 
accordance with the embodiment of the inven- 



tion; 

Fig. 9 is a sectional side view of a transport unit 
having a means for constantly maintaining the 
distance between the recording h ad and the 
recording surface in accordance another em- 
bodiment of the invention; 
Figs. 10A and 10B are diagram of an ink pas- 
sage shutting off method; 
Figs. 10C and 10D are diagram of another ex- 
ample of the ink passage shutting off method; 
Fig. 10E is a diagram of an ink passage connec- 
tion method; 

Fig. 11 is an exploded perspective view of an 
ink cartridge in accordance with still another 
embodiment of the invention; 
Fig. 12 is a cross-sectional view taken along th 
lineX-Xof Fig. 11; 

Fig. 13 is a cross-sectional view of another 
example the flange portion corresponding to a 
cross-sectional view taken along the line Y - Y of 
Fig. 11; . 

Fig. 14 is an exploded perspective view of an 
ink cartridge in accordance with a still furhter 
embodiment of the invention; and 
Figs. 15 and 16 are cross-sectional views taken 
along the line Y - Y of Fig. 14. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

30 

Preferred embodiments of the present inven- 
tion will be described below with reference to the 
accompanying drawings. 

First, an ink jet recording apparatus will be 

35 described below in which independently separable 
units are connected and which thereby effects re- 
cording on a recording medium. 

The ink jet recording apparatus described be- 
low has a transport unit including transport means 

40 for transporting a recording medium and a driving 
source for driving this transport means; a carriage 
unit including a carriage on which recording heads 
are mounted and which effects scanning on the 
recording medium, and a carriage scanning driving 

45 source; and a recovery unit including caps, a pres- 
sure generation source and a driving source for 
driving the caps and the pressure generation 
source. In this apparatus, the transport unit, the 
carriage unit and the recovery unit are indepen- 

50 dently separable, and ink supply passages can be 
closed off in each single unit. 

Details of the present invention will be de- 
scribed below with reference to an embodiment 
illustrated in the following figures. 

55 Fig. 4 is a perspective view of an ink jet 
recording apparatus which represents an embodi- 
ment of the present invention; Fig. 5A is a perspec- 
tive view of a transport unit; Fig. 6 is a perspective 
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view of a recording unit (carriage unit); Fig. 7 is a 
perspective view of a recovery unit; and Fig. 8 is a 
perspective view of the recording unit (carriage 
unit) and the recovery unit, showing a connected 
state of these units. 

Referring to Fig. 4, the ink jet recording ap- 
paratus has a transport unit A which places, sup- 
plies, transports and exhausts a recording medium, 
a recording unit (hereinafter referred to as 
"carriage unit") B on which recording heads are 
mounted and which effects scanning, and a recov- 
ery unit C which supplies ink, prevents ink clogging 
and recovers components from a clogged state. 

First, the transport unit A of the ink jet record- 
ing apparatus in accordance with the embodiment 
of the present invention will be described below. 

Referring to Figs. 4 and 5A, the transport unit A 
has a chassis 24 and a cassette 25 on which 
recording medium 26 (recording paper or the like) 
are mounted. In this embodiment, two transport 
routes for cassette feed and manual feed are 
formed. The recording medium 26 on the cassette 

25 are successively in the downstream direction 
supplied to transport rollers 27 by rollers R. A 
placement table 28 is used for manual feed. Feed 
rollers 29 serve to transport the recording medium 
26. Separator pieces 30 abut against the feed 
rollers 29 by a spring (not shown) to separate the 
recording medium 26 one after another. Sheet 
guide plates 31 and 32, a press plate 33 for press- 
ing the recording medium 26 downward, and a 
guide plate 34 are provided as sheet guide means. 
The guide plate 34 is rotatably supported on a 
shaft of the feed rollers 29. The guide plate 34 has 
a bearing portion 34a and rotatably supports con- 
tact rollers 36. The contact rollers 36 contact the 
transport rollers 27. Each recording medium sheet 

26 is transported by the transport rollers 27 and the 
contact rollers 36. 

Pairs of exhaust rollers 37 and 38 serve to 
exhaust each recording medium 26 by pinching it 
after recording has been effected on the medium. 
The feed rollers 29, the transport rollers 27 and the 
exhaust rollers 37 and 38 are driven by a motor 
(not shown) and a transmission mechanism (not 
shown) provided on the chassis 24. Tapped holes 
24a and U-shaped grooves 24b for detachably con- 
necting the carriage B and the recovery unit C in a 
connected state (a main body unit D) to the trans- 
port unit A are formed in the chassis 24. 

The way of detachably connecting a frame 45 
of the main body unit D to the U-shaped grooves 
24b is as described below in detail with reference 
to Fig. 5B. The recovery unit C described later is 
also detachably connected to the carriage unit B in 
the same way. The frame 45 of the main body unit 
D is obliquely inserted into each of the U-shaped 
grooves 24b (to a position a shown in Fig. 5B) and 
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is thereafter rotated counterclockwise (in the direc- 
tion of the arrow c ) to a horizontal position (a 
position b ). In this position, an upper surface of the 
frame 45~is restrained by a projection 24C forming 

s a part of the U-shaped groove 24b while a lower 
surface of the frame 45 is restrained by an upper 
surface 24d of the frame 24. Thus, the main body 
unit D is mounted while positioned on the transport 
unit A in the vertical direction. 

10 Next, the carriage unit B will be described 
below. 

Referring to Figs. 4, 6 and 8. recording heads 
39 to 42 for printing of, for example, fcur colors 
(yellow, magenta, cyan and black) are mounted on 

75 a carriage 43. A carriage shaft 44 on which the 
carriage 43 travels is supported on the frame 45. A 
motor 46 is disposed under a lower surface of the 
frame 45. A belt 47 is engaged with the carriage 43 
and is stretched between pulleys 48 and 49 to 

20 move the carriage 43 by the rotation of the motor 
46 through a belt 50. A lengthwise film 51 has a 
multiplicity of slits arranged in the longitudinal di- 
rection. The position of the film 51 is detected by a 
sensor provided on the carriage to control the 

25 motor 46. A cover 52 is provided to protect flexible 
tubes 53 for supplying the inks to the recording 
heads 39 to 42. More specifically, the flexible tubes 
serve to supply the respective color inks from a 
black ink cartridge 62 and a color cartridge 61 to 

30 the recording heads 39 to 42 on the carriage 43. 
Other ends of the tubes 53 are connected to a joint 
54 and another end of the joint 54 is connected to 
needles 55. Two attachment holes 45a to which the 
transport unit A is detachably connected are 

35 formed in the frame 45. 

Next, the recovery unit C will be described 
below. 

Referring to Figs. 4, 7 and 8. the recovery unit 
C has a recovery device 56 including caps 57 to 60 

40 formed of a flexible material and a suction pump 
(not shown), the interchangeable replenishment ink 
cartridges 61 and 62 having internal sections for 
receiving waste ink discharged from the recovery 
device 56 through a tube 63 and a joint 64. Outlets 

45 65 corresponding to the respective inks are pro- 
vided on the joint 64. The recovery device 56, the 
joint 64 and the ink cartridges 61 and 62 are 
integrally held on a frame 66. The frame 66 has a 
tapped hole 66a and U-sahped grooves 66b for 

so detachably connecting the recovery unit to the car- 
riage B. 

The operation of the thus-constructed record- 
ing apparatus will be described below with refer- 
ence to Fig. 4. The recording medium 26 provided 
55 in the cassette 25 is supplied to the nip between 
the transport rollers 27 and the contact rollers 36 
by the forwarding rollers R, and is transported to a 
position P as indicated in Fig. 4 by the transport 

5 
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rollers 27. 

At the time of recording, the inks are supplied 
from the ink cartridges 61 and 62 to the recording 
heads 39 to 42. Energy generating elements pro- 
vided in the nozzles are driven according to the 
recording information to make the inks fly out of 
the nozzles. Droplets of the inks are thereby at- 
tached to and absorbed into the surface of the 
recording medium 26 to fix recording dots, thereby 
successively effecting recording. As the recording 
proceeds, the motor 46 is rotated to reciprocativefy 
move the carriage 42 in the main scanning direc- 
tion. During this operation, a portion of the carnage 
43 slides on the guide plate 34 for scanning along 
the carriage shaft 44. 

The carriage 43 is moved to a position at which 
it is superposed on the recovery device 56 
(hereinafter referred as "recovery position") if a 
discharge malfunction takes place owing to ink 
clogging in the nozzles of the recording heads 39 
to 42 or attachment of dust to the nozzles, or this 
movement is effected periodically. At this time, the 
caps 57 to 60 are in a retracted position and do not 
obstruct the movement of the carriage 43. When 
the carriage 43 is at the recovery position, projec- 
tions 43a formed on the carriage 43 are positioned 
so as to be engaged with holes (not shown) formed 
in the recovery device 56. After the carriage 43 has 
been stopped at the recovery position, the caps 57 
to 60 are placed on the faces of the recording 
heads 39 to 42 so as to form closed systems, the 
suction pump is operated to draw the attached 
impurities or dust together with ink, and the waste 
ink is exhausted into the ink cartridge 61 or 62 
through the tube 63. 

The way of assembly of this recording appara- 
tus will now be described below. The way of de- 
tachably connecting the recovery unit C to the 
carriage unit B will be first described. Referring to 
Figs. 6, 7 and 8, the U-shaped grooves 66b of the 
recovery unit C are positioned at engaging portions 
45b of the chassis 45 of the carriage B and de- 
tachably fitted to the same. Then, a screw 76 is 
inserted into a hole 76a of in the chassis 45 cor- 
responding to the tapped hole 66a of the recovery 
unit C and is screwed into this hole to fix the 
carriage unit B and the recovery unit C to each 
other. The carriage unit B and the recovery unit C 
are thereby integrally connected to form the main 
body unit D. Next, the joint 54 of the carriage unit 
B and the joint 64 of the recovery unit C are 
connected to make the needles 5 and the outlets 
65 communicate with each other, thereby forming 
ink supply passages. Thus, the ink supply pas- 
sages for supplying inks from the ink cartridges 61 
and 62 to the recording heads 39 to 42 and the ink 
passage for collecting ink in the ink cartridge via 
caps 57 to 60 can be disposed in the same unit 



based on integrally connecting the carriage unit B 
and the recovery unit C to form the main body unit 
It is thereby possible to markedly reduce the leak- 
age of the inks. 
5 The carriage unit B and the recovery unit C 

thereby assembled (main body unit D) are com- 
bined with the transport unit A shown in Fig. 5A. 
The main body unit D is detachably connected to 
the transport unit A as described below. Engaging 
io end portions 45c of the frame 45 of the carriage 
unit B are positioned in the two U-shaped cuts 24b 
formed in the chassis 24 as shown in Fig. 5A and 
are detachably fitted therein. Then, bisses 67 are 
inserted into the two holes 45a of the frame 45 
75 corresponding to the tapped holes 24a and are 
screwed into the same, thereby fixing the main 
body unit D and the transport unit. The assembly 
of the ink jet recording apparatus is thereby com- 
pleted to enable recording. 
20 it is possible to modify the transport unit A to 
constantly maintain the accuracy with which the 
distance between the discharge ports of the re- 
cording heads and the recording surface of the 
recording medium is determined after the units 
25 have been assembled by being connected, even 
though the transport unit A, the carriage unit B and 
the recovery unit C are separable from each other 
or the main body unit D and the transport unit A 
are separable. A transport unit Aa designed for this 
30 effect in accordance with another embodiment of 
the present invention will be described below. A 
transport unit Aa is independently separable from 
the main body unit D or from the carriage unit B 
and the recovry unit C as in the case of the 
35 transport unit A. Portions for connection to each of 
the other units are omitted in Rg. 9, but they may 
be of the same type as those of the above-de- 
scribed embodiment. For ease of understanding of 
this embodiment, a carriage 43 and recording 
40 heads 39 to 42 are also illustrated, which are 
provided in the carriage unit B as in the case of the 
above-described embodiment 

Fig. 9 shows a state in which recording me- 
dium sheets 26 are placed on a cassette 25. A 
45 slider 128 is provided on a carriage 43. The slider 
128 slides on a guide plate 125 while supporting a 
moment acting on the carriage 43 on a carriage 
shaft 44 fm the direction of the arrow W). Feed 
rollers 126 serves to transport each recording me- 
so dium 26. Separator pieces 138 abut against the 
feed 126 by a spring 139 to separate the recording 
medium sheets one after another. Sheet guide 
plates 123 and 130 are provided as a means for 
guiding the recording medium 26. A press-down 
55 plate 33 serves to press the recording medium 26 
downward. The guide plate 125 is rotatably sup- 
ported on a shaft 127 of the feed rollers 126, has 
bearing portions for rotatably supporting contact 
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rollers 131. The contact rollers 131 contact the 
guide plate 130. When the recording medium 26 is 
transported between the guide plate 130 and the 
contact rollers 131, the guide plate 125 rotates on 
the shaft 127 according to the thickness of the 
sheet. With this rotation the carriage 43 is rotated 
clockwise on the shaft 44 with the slider 128 con- 
tacting the guide piate 125. Accordingly, the dis- 
tance between the jet holes of the recording heads 
39 to 42 and the recording surface can be con- 
stantly maintained irrespective of the thickness of 
the recording medium 26. 

Thus, the transport unit Aa of this embodiment 
is capable of maintaining the desired distance be- 
tween the iet holes of the recording heads and the 
recording surface of the recording medium even 
though some attachment error occurs when, for 
examc**. the transport unit Aa is connected to the 
rrv£in txxJv urtat D 

Ac cordJtQ to Tie above description, the appara- 
tus urwtj a* e assembled in order to the carriage 
urn B rv ftxov?,-fy jnit C and the transport unit A. 
Homr/w tno ass^maly order is not limited to this. 
Fw c-ar*t>a tr»se units can be assembled in 
ore** of r^u transport unit A, the carriage unit B 
and tr<? r«cov*.vy jm: C. 

Because rn? units are constructed separately 
as oescrioeci aDcve, each of the transport unit A, 
the carnage unit B and the recovery unit C can be 
assembled and checked on a separate production 
line, h tnis case, there is no possibility of a mal- 
function of one of the units A to C influencing the 
other units. Even if occurrence of a malfunction of, 
for example, the transport unit A is found after the 
assembly of the whole of the apparatus has been 
completed, the unit can be separated only by re- 
moving twe screws 67; there is no need for an 
operation which may cause a leak of ink, e.g., 
disconnecting the ink supply pipes. It is also possi- 
ble to prevent an ink leak in the carriage unit B and 
the recovery unit C during disassembly in the case 
of a malfunction of the carriage unit B or the 
recovery unit C. That is, the ink supply passages 
are connected through the joints 54 and 64 be- 
tween the carriage unit B and the recovery unit C, 
and these joints may be constructed in such a 
manner that the outlets 65 are formed of flexible 
members which are closed by itself but are opened 
for communication through the supply passages 
only when the needles 5 are inserted, thereby 
preventing an ink leak in each of the carriage unit 
B and the recovery unit C. 

Arrangements for shutting off the ink supply 
passages will be described below. Referring to 
Figs. 10A and 10B, an example of a shut-of struc- 
ture is illustrated. When the carriage unit B and the 
recovery unit C are detached from each other, the 
needles 55 are disconnected from the outlets 65. 



The needles disconnected from the outlets 65 are 
fitted to projections 55a formed on a side plate 70 
of the carriage unit B (as shown in Fig. 10A). The 
end openings of the needles 55 are thereby closed 
5 by the projections 55a to prevent the inks from 
leaking out 

Referring to Figs. 10C and 10D, another exam- 
ple of the shut-off structure is illustrated. In this 
example, the needles 55 are restrained by engag- 

70 ing portions 55b formed on the side plate 70 with 
their openigns facing upward and maintained at 
substantially the same height as the jet holes of the 
recording heads 39 to 42. Substantially equal water 
heads are thereby maintained in the needles and 

75 the recording heads, thereby preventing the inks 
from leaking out. 

Referring to Fig. 10E, another example of each 
outlet 65 is illustrated. A spring member 65b is set 
inside an outlet 65 so as to urge a sealing ball 65c 

20 toward the opening 65d. The diameter of the open- 
ing 65d is smaller than that of the sealing ball 65c. 
The opening 65d is therefore completely sealed 
with the sealing ball 65c. A corresponding needle 
55 having a cut-out portion 55d formed at its ex- 

25 treme end is inserted into this opening, and the 
needle 55 is pressed against the outlet 65 until the 
needle 55 and the outlet 65 are connected by 
engagement between small protrusions 55c and 
65a, thereby providing a communication between 

30 the ink supply passages of the needle 55 and the 
outlet 65 through an opening formed by the sealing 
ball 65c and the cut-out portion 55d. 

In the above-described embodiments, the car- 
riage unit B and the recovery unit C are integrally 

35 combined before they are mounted on the trans- 
port unit A. However, the present invention can also 
be achieved by a construction in which the carriage 
unit B and the recovery unit C are respectively 
attached to the transport unit A. 

40 The number of recording heads is not nec- 
essarily be plural. The ink cartridges may be of a 
type mounted on the carriage. 

In the above-described embodiments, each unit 
is connected by fastening with screws. However, 

45 the connection means in accordance with the 
present invention is not limited to this type; another 
means for detachably connecting the units may be 
adopted, which will be described below with re- 
spect to connection between the transport unit A 

so and the main body unit D. As shown in Fig, 5D, a 
cylindrical portion 24f having a head 24e (diameter 
of head 24e > diameter of cylindrical portion 24f) is 
formed on the frame 24 of the transport unit A. On 
the other hand, as shown in Fig. 5C, a hole 45d is 

55 formed in the frame 45 of the main body unit D, 
and an elastic member 45c is provided on the 
inner peripheral surface of the hole 45d. The diam- 
eter of the hole 45d is approximately equal to that 
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of the cylindrical portion 24f, and the diameter of 
the elastic member 45c is approximately equal to 
that of the head 24e. To connect the transport unit 
A and the main body unit D, the head 24e of the 
transport unit A of the transport unit A is formed 
into the frame 45 of the main body unit D. The 
elastic member 45c is thereby deformed outwardly 
and is engaged with the cylindrical portion 34f (in a 
position shown in Fig. 5D). To disconnect these 
units, the frame 45 of the main unit D is moved 
upwardly as viewed in Fig. 5D until the cylindrical 
portion 24f and the elastic member 45c are dis- 
engaged. Thus, the main body unit D and the 
transport unit A can be detachably connected. 

The above-described transport unit is provided 
with the cassette, the feed rollers, the transport 
rollers, the manual feed placement table, the paper 
guide and so on. However, the transport unit of the 
present invention may have the feed rollers alone. 

The above-described recording unit is provided 
with the recording head mount portion, the car- 
riage, the belt for reciprocatively moving the car- 
riage, the motor for driving the belt, and so on. 
However, the recording unit of the present inven- 
tion may have the recording head mount portion 
aione. 

The above-described recovery unit is provided 
with the caps, the ink cartridges, the tube, the 
pump and so on. However, the recovery unit of the 
present invention may have only a function of re- 
moving ink attached in the vicinity of the jet holes 
by using an absorbing member or the like, pro- 
vided that the function of jetting inks through the jet 
holes can be restored. 

In accordance with the above-described em- 
bodiments, the recording medium transport unit, 
the carriage unit and the recovery unit are con- 
structed as independently separable units, and 
each unit can be assembled and checked sepa- 
rately. It is thereby possible to greatly improve the 
apparatus in both producibility and reliability. Since 
the ink supply passages can be shut off in each 
single unit, there is no possibility of a leak of the 
ink in each unit even if the unit is dismounted after 
the ink has been filled. The maintainability is there- 
by improved remarkably. Further, the present in- 
vention enables interchange of carriage units differ- 
ing in recording density to improve the exten- 
dability of the recording apparatus, i.e., to grade up 
the apparatus. 

Other embodiments of the present invention 
will be described below. In an embodiment de- 
scribed below, ink containers provided as separa- 
ble units constitute an ink cartridge by being con- 
nected. 

The embodiment described below is an ink 
cartridge which is used in an ink jet recording 
apparatus and which has a plurality of ink contain- 



ers disposed in one casing. Each ink container has 
a rectangular flange portion, and the ink containers 
are positioned in the direction of disposition by 
abutment of the rectangular flange portions. Each 
s of the ink container has an ink containing flexible 
sack, an ink outlet member fixed to the ink contain- 
ing sack, and a cap for tightly closing the ink outlet 
member. 

Details of this embodiment will be described 

10 below. 

Fig. 11 is an exploded perspective view of an 
ink cartridge in accordance with the embodiment of 
the present invention, and Fig. 12 is a cross-sec- 
tional view of the ink cartridge taken along the line 

75 X - X of Fig. 11. The ink jet recording apparatus 
shown in Fig. 4 is also referred to as an apparatus 
in which the ink cartridge of this embodiment is 
used. 

The ink cartridge shown in Figs. 11 and 12 is a 
20 color ink cartridge having a casing 246, ink contain- 
ers 247 to 249 which contain color inks and which 
are accommodated in the casing 246, and a car- 
tridge lid member 250 which closes an upper 
opening of the casing 246. Each of the ink contain- 
25 ers 247 to 249 is formed by integrally connecting a 
flexible ink containing sack 251 to an ink outlet 
member 252 having a rectangular flange portion 
252a by, for example, welding means and is tightly 
closed by lid cap members 253 and 254. Ink outlet 
30 holes 246a corresponding to the number of colors 
(which is three in this embodiment) are formed in 
the casing 246. Slot- portions 255 in which the 
rectangular flange portions 252a of the ink outlet 
members 252 are inserted are also formed on the 

35 casing 246. 

To assemble the thus-constructed components, 
the containers 247 to 249 containing the respective 
color inks are superposed on each other with the 
rectangular flange portions 252a of the ink outlet 

40 members 252 inserted into the slot portions 255 of 
the casing 246. The height of the ink outlet mem- 
bers 252 and the pitch of arrangement of the ink 
outlet holes 246a are set so that the respective 
color ink containers 247 to 249 are positioned to 

45 face the corresponding ink outlet holes 246a. 

In this construction, the respective color ink 
containers 247 to 249 can be positioned relative to 
the corresponding ink outlet holes 246a only by 
being superposed while being guided by the slot 

so portions 255 of the casing 246. thereby improving 
the reliability with which the inks are extracted. 
Since the flange portions 252a of the ink outlet 
members 252 are rectangular, a force in the direc- 
tion of rotation of the ink containers can be sup- 

55 ported by the flange portions 252a. The ink con- 
tainers 247 to 249 can therefore be supported with 
safety and reliability without being damaged by 
severe vibration or impacts applied during trans- 
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portation of the cartridge 234, thereby eliminating 
the risk of leakage and so on. Partition plates 261 
is also provided between the ink containing sacks 
251 to prevent the ink containing sacks from in- 
fluencing each other. 

Needless to say, the number of ink colors is 
not limited to three; any number of ink containers 
may be used so long as the number is plural, and 
different ink containers may contain the same color 
ink. In the above-described embodiment, the ink 
containers 247 to 249 are formed by using the 
flexible ink containing sack 251 and the ink outlet 
member 252. However, it may be formed in any 
other way so long as it is formed separately from 
the casing and has a flange portion. 

Fig. 13 shows another type of flange portion 
260 having different shape. Fig. 13 corresponds to 
a cross-sectional view taken along a line Y - Y of 
Fig. 11. The flange portion 260 may have a shape 
including a combination of a recessed portion and 
the projecting portion. This shape also ensures that 
the flange portions 260 can be fitted in grooves 
255 to be prevented from being inadvertently rotat- 
ed. 

In accordance with the present invention, as 
described above, a flange portion is formd on each 
ink container and the flange portions are brought 
into abutment on each other to position and fix the 
containers. The ink containers can therefore be 
positioned on the portion connected to the record- 
ing device with improved reliability. The risk of ink 
leakage caused by severe vibration or impacts 
during transportation can be markedly reduced. 

A further embodiment of the present invention 
will be described betow with reference to Figs. 14, 
15 and 16. The embodiment described below is an 
ink cartridge which is used in an ink jet recording 
apparatus and which has a plurality of ink contain- 
ers disposed in one casing. The ink containers 
contain color inks and have portions differently 
shaped with respect to colors. Ink outlet members 
of the respective color ink containers may have 
rectangular flange portions having different widths. 
The different shapes of the respective color ink 
containers may include a projection and a groove 
or hole fitted to the projection. The portions of the 
respective color ink containers differing in shape 
may have different colors. 

Details of this embodiment will be described 
below. 

Fig. 14 is an exploded perspective view of an 
ink cartridge in accordance with this embodiment 
of the present invention, and Fig. 15 is a cross- 
sectional view of the ink cartridge taken along the 
line Y - Y of Fig. 14. The ink jet recording appara- 
tus shown in Fig. 4 is also referred to as an 
apparatus in which the ink cartridge of this embodi- 
ment is used. 



The ink cartridge shown in Figs. 14 and 15 is a 
color ink cartridge having a casing 336, ink contain- 
ers 337 to 339 which contain color inks and which 
are accommodated in the casing 336, and a car- 
5 tridge lid member 340 which closes an upper 
opening of the container 336. The ink containers 
337 to 339 are formed in such a manner that 
flexible ink containing sacks 341 are integrally con- 
nected by, for example, welding to ink outlet mem- 
10 bers 342 to 344 having rectangular flange portions 
342a to 344a having different widths with respect to 
the colors. The ink outlet members 342 to 344 are 
tightly closed by lid cap members 345 and 346. Ink 
outlet holes 336a corresponding to the number of 
75 colors (which is three in this embodiment) are 
formed in the casing 336. Slot portions 347 having 
steps 347a are also formed on the casing 246. The 
widths of the steps 347a correspond to the different 
widths of the ink outlet members 342 to 344. 
20 To assemble the thus-constructed components, 
the containers 337 to 339 containing the respective 
color inks are superposed on each other with the 
ink outlet members 342 to 344 inserted into the 
slot portions 347 of the casing 336. As shown in 
25 Fig. 15, the steps 347a corresponding to the rec- 
tangular flange portions 342a to 344a of the ink 
outlet members 342 to 344 having different widths 
with respect to colors are formed on the slot por- 
tions 347 of the casing 336, and the ink outlet 
30 members 342 and 344 are inserted to be set in the 
correct positions on the steps. 

In the thus-constructed cartridge, each of the 
color ink containers 377 to 339 for one color cannot 
be inserted or fitted at the positions determined for 
35 the other colors. It is therefore easy to discriminate 
an incorrectly inserted state. Accordingly, in a case 
where a malfunction such as ink leakage is con- 
firmed after the inks have been injected into the 
corresponding ink containers 337 to 339, the ink 
40 containers can be correctly set to the positions 
determined for the respective colors. Specifically, 
the different shapes of the rectangular flange por- 
tions 342a to 344a of the ink outlet members 342 
to 344 facilitate discrimination with respect to the 
45 colors, and the provision of the steps 347a makes 
it possible to easily detect an insertion error and, 
hence, to prevent occurrence of insertion errors. If 
the color tones of the ink outlet members 342 to 
344 are matched with the colors of the injection 
so inks, the discrimination is further facilitated. It is 
thus possible to provide an ink cartridge free from 
the risk of ink leakage and improved in reliability 
and producibiiity. 

Fig. 16 is a cross-sectional view of an ink 
55 cartridge in accordance with a still further embodi- 
ment of the present invention. This embodiment 
includes specific changes in the shape of ink outlet 
members. The description for the portions cor- 
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responding or identical to those of the above-de- 
scribed embodiment will not be repeated. Referring 
to Fig. 16, a projection 348a is formed on the 
bottom of a casing 348. The projection 348a is 
fitted to a hole 349a formed in the lower surface of 
an ink outlet member 349 disposed in the lower- 
most position to put out a color ink. Projections, 
i.e., two projections 349b and 349c are formed on 
the upper surface of the ink outlet member 349 so 
as to be fitted to two holes 350a and 350b formed 
in the lower surface of another ink outlet member 
350 for another color ink. Further, projections 350c 
and 350d are formed on the upper surface of this 
ink outlet member 350 in positions in the widthwise 
direction different from those of the fitting portions 
m the lower surface. These projections are fitted to 
two hoics 351a and 351b formed in the lower 
swt^e erf a further ink outlet member 351 for a 

8 »s v*j* possible to easily discriminate the 
correct portion of each ink outlet member based 
or ******* of not the ink outlet member can be 
ftnoc ovwnoioq on the positional relationship be- 
!*»tnsn rw? projections 348a, 349b, 349c, 350c, and 
3bOc and rho holes (or grooves) 349a, 350a, 350b ( 
351a. and 35:t) 

tn accordance with the present invention, as 
dcsaibod above, the respective color ink contain- 
ers have members partially differing in shape from 
each other. It is therefore easy to check ink leak- 
age wtti inproved reliability after inks have been 
injected into the ink containers as well as to dis- 
cnmmate the proper positions of the containers 
wnen the containers are set in the casing after the 
injection to eliminate the possibility of any disposi- 
tion error. The ink cartridge of the present invention 
can therefore be greatly improved in reliability and 
producibility. 

The present invention can be applied to any 
other type of ink jet recording system, e.g., one 
using electromechanical converters such as piezo- 
electric elements. However, the present invention is 
specifically effective when applied to the bubble jet 
type ink jet recording head or recording apparatus 
proposed by Canon Inc. because this type of ap- 
paratus enables improvements in recording density 
resolution. 

For a typical construction and a principle of 
this type of apparatus, a basic principle disclosed 
in, for example, U.S. patent Nos. 4,723,129 and 
4,740,796 is preferably used. The system disclosed 
therein can be applied to each of an on-demand 
type and a continuous type. Specifically, in the 
case of the on-demand type, it is effective because 
film boiling can be effected on a heat application 
surface of a recording head by producing thermal 
energy in an electrothermal energy converter dis- 
posed to face a seat or liquid passage in which a 



liquid (ink) is retained based on applying at least 
one driving signal for effecting an abrupt increase 
in temperature sufficient for nuclear boiling accord- 
ing to recording information, thereby forming bub- 

5 bles in the liquid (ink) in one-to-one correspon- 
dence with the driving signal. The liquid (ink) is 
jetted through an jetting opening by the 
growth/contraction of the bubbles to form at least 
one droplet. If this driving signal is provided in the 

w form of pulses, growth/contraction of bubbles can 
be suitably effected instantaneously, thereby 
achieving jetting of the liquid (ink) with improved 
response. The use of a pulse driving signal is 
therefore more preferable. Preferably, pulse driving 

rs signals such as those disclosed in U.S. Patent Nos. 
4,463,359 and 4,345,262 may be used. It is possi- 
ble to further improve the recording performance 
by adopting conditions disclosed in U.S. Patent 
Nos. 4,313,124 relating to the rate of increase in 

20 the temperature of the heat application surface. 

The present invention also includes recording 
head arrangements in which heat application por- 
tions are disposed on bending regions as disclosed 
in U.S. Patent Nos. 4,558,333 and 4,459,600, as 

25 well as arrangements based on a combination of 
jetting holes, liquid passages (linear liquid pas- 
sages or perpendicular liquid passages) and elec- 
trothermal converters as disclosed in the above- 
mentioned specifications. In addition, the present 

30 invention is also effective when applied to an ap- 
paratus based on an arrangement, such as the one 
disclosed in Japanese Patent Laid-Open No. 59- 
123670, in which a common slit is provided for a 
jetting portion of a plurality of electrothermal con- 

35 verters, or an arrangement, such as the one dis- 
closed in Japanese Patent Laid-Open No. 59- 
138461, in which an opening for absorbing pres- 
sure waves is formed so as to face a jetting por- 
tion. That is, according to the present invention, the 

40 reliability and the efficiency of recording can be 
improved irrespective of the construction of record- 
ing head. 

Further, the present invention can be effec- 
tively applied to a full-line type recording head 

45 having a length corresponding to the maximum 
width of the recording medium which can be used 
for the recording apparatus. Such a recording head 
may be arranged to obtain the suitable length by 
using on the combination of a plurality of heads or 

so an integrally formed one recording head. 

The present invention is effective with respect 
to any other types of recording heads, including 
the above-mentioned serial type, a recording head 
fixed to the main apparatus body, an interchange- 

55 able tip type recording head which can be elec- 
trically connected to the main apparatus body and 
to which an ink can be supplied from the main 
body when attached to the main body, and a 
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cartridge type recording head on which an ink tank 
is integrally mounted. 

It is preferable to add. as a recording apparatus 
component a recovery means, auxiliary means for 
a preliminary operation for the recording head and 
so on. because it enables an improvement in the 
stability of the effects of the present invention. 
More specifically, these additional means are, for 
example, a means for capping the recording head, 
a means for cleaning the recording head, a pres- 
surizing or absorbing means, and a preliminary 
heating means based on an electrothermal con- 
verter or any other type of heating element or a 
combination of these elements. Using a preliminary 
jetting mode separately from recording is also ef- 
fective in performing recording with stability. 

The kind of recording head or the number of 
recording heads to be mounted may be limited to 
one for single color ink or may be plural in cor- 
respondence with a plurality of inks differing in 
recording color or density. For example, the 
present invention is very effective when applied to 
an apparatus having a recording mode of using a 
multiplicity of different colors or full-color mode 
based on color mixing with one integrally formed 
recording head or a plurality of recording heads 
combined, as well as a mode of recording in a 
main color such as black. 

In the description of the above-described em- 
bodiments, the ink is referred to as a liquid. How- 
ever, the ink in accordance with the present inven- 
tion may be an ink solidified at a temperature 
generally equal to or lower than room temperature 
and softened or liquefied at room temperature, or 
an ink liquefied when an operating recording signal 
is applied, since, in ink jet recording systems, the 
temperature of the ink is controlled in a range of 30 
to 70* C to set the viscosity of the ink to a stable 
jetting range. The present invention is also ap- 
plicable with respect to other types of ink or other 
k.nds of use. That is, an ink which is solidified 
under an ordinary condition may be used for the 
purpose of preventing the temperature of the ink 
from excessively increasing by the applied thermal 
energy based on using the applied energy as the 
energy for a phase change of the ink from a solid 
state to a liquid state or for the purpose of prevent- 
ing evaporation of the ink. In either case, the ink is 
liquefied by the application of thermal energy ac- 
cording to the recording signal to be jetted in the 
liquefied state, and. Also, an ink which is liquefied 
only when it receives thermal energy is controlled 
so as to start solidifying when it reaches the re- 
cording medium. Such an ink may be used in such 
a manner that it faces an electrothermal element 
while being retained in a liquid or solid state in a 
recessed portion or a through holes of a porous 
seat, as disclsoed in Japanese Patent Laid-Open 



No. 54-56847 or 60-71260. According to the 
present invention, the above-described film boiling 
system is most effective in using each of these 
inks. 

5 The ink jet recording apparatus in accordance 

with the present invention may be an image output 
terminal of an information processing system such 
as a computer, a copier combined with a reader or 
the like, or a facsimile apparatus having transmit- 
70 ting and receiving functions. 

As described above in detail, each of the ink 
cartridge and the ink jet recording apparatus in 
accordance with the present invention is composed 
of independently separable units detachably con- 
rs nected to each other. 

An ink jet recording apparatus and an ink car- 
tridge for use in this apparatus. The recording 
apparatus has a transport unit for transporting the 
recording medium, a recording unit having a car- 
20 riage portion on which a recording head capable of 
discharging an ink supplied from an ink containing 
portion to effect recording is mounted, a recovery 
unit capable of restoring the function of discharging 
the ink through the discharge port. The transport 
25 unit, the recording unit and the recovery unit are 
independently separable from each other. Ink pas- 
sage for communication between the ink containing 
portion and the recording head can be discon- 
nected while being shutting off in each unit. The 
so ink cartridge has a casing, a plurality of ink contain- 
ers disposed in the casing, and positioning mem- 
bers formed on the ink containers. The ink contain- 
ers are positioned by engaging the positioning 
members with each other. 

35 

Claims 

1 An ink jet recording apparatus for effecting re- 
40 cording on a recording medium by discharging 
through a discharge port, comprising: 
a main body unit having a mount portion on which 
a recording head capable of discharging ink sup- 
plied from an ink containing portion to effect re- 
45 cording is mounted, and support means for sup- 
porting said mount portion; and 
a transport unit having transport means for trans- 
porting the recording medium; 
wherein said main body unit and said transport unit 

so are separably connected to each other. 

2 An ink jet apparatus according to claim 1, 
wherein said main body unit has a recovery unit 
having means for restoring the function of discharg- 
ing the ink through the discharge hole, and a 

55 recording unit including said mount portion on 
which said recording head is mounted, said recov- 
ery unit and said recording unit being indepen- 
dently separable. 
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3. An ink jet apparatus according to claim 1, 
wherein said main body unit and said transport unit 
are connected by fastening a screw member in- 
serted in holes formed said units. 

4. An ink jet apparatus according to claim 1, 
wherein said units are connected by engaging a 
projection formed on said main body unit and an 
engaging portion formed on said transport unit so 
as to be engageable with said projection. 

5. An ink jet apparatus according to claim 1, 
wherein said recording head has an electrothermal 
converter capable of generating thermal energy 
according to a recording signal, and discharges the 
ink by using this thermal energy. 

6. An ink jet apparatus according to claim 1, 
wherein said transport unit has a cassette, a for- 
warding roller, a feed roller, a transport roller, a 
manual feed placement table, and a sheet guide. 

7. An ink jet apparatus according to claim 1, 
wherein said recording unit has the recording head 
mount portion, a carriage, a belt for reciprocativeiy 
moving the carriage, and a motor for driving said 
belt. 

8. An ink jet apparatus according to claim 2, 
wherein said recovery unit has a cap, an ink car- 
tridge, a tube and a pump. 

9. An ink jet apparatus according to claim 2, 
wherein said means for restoring the function of 
jetting the ink through the discharge hole includes 
a cap member and pump means. 

10. An ink jet apparatus according to claim 2, 
wherein said means for restoring the function of 
discharging the ink through the discharge hole in- 
cludes wiping using an ink absorbing member. 

11. An ink jet recording apparatus according to 
claim 1, further comprising means for constantly 
maintaining the distance between said recording 
head and the recording surface of the recording 
medium. 

12. An ink jet recording apparatus according to 
claim 11, wherein said means includes a swingable 
guide plate which swings according to the thick- 
ness of the recording medium to swing said re- 
cording head so that the distance between the 
discharge hole of said recording head and the 
recording surface of the recording medium is con- 
stantly maintained. 

13. An ink jet recording apparatus according to 
claim 2, further comprising at least one ink supply 
passage through which said ink containing portion 
and said recording head communicate with each 
other, and disconnection means for disconnecting 
said ink between said ink containing portion and 
said recording unit. 

14. An ink jet recording apparatus according to 
claim 13, wherein said main body unit has a sup- 
port member for supporting the ink passage at one 
disconnected end of the same so that the end 



opening therefore faces upward and is substantially 
flush with the discharge hole of said recording 
head. 

15. An ink jet recording apparatus according to 
s claim 13, wherein said main body unit has sealing 

means for closing the opening of the disconnected 
end of said ink passage. 

16. An ink jet recording apparatus for effecting 
recording on a recording medium by discharging 

io ink through a discharge port, comprising: 

a transport unit having transport means for trans- 
porting the recording medium; 
a recording unit having a mount portion on which a 
recording head capable of discharging an ink sup- 

75 plied from an ink containing portion to effect re- 
cording is mounted; and 

recovery unit having means for restoring the func- 
tion of jetting the ink through the jet hole; 
wherein said transport unit, said recording unit and 
20 said recovery unit are connected independently 
separably. 

17. An ink jet recording apparatus for effecting 
recording on a recording medium by discharging 
ink through a discharge port, comprising: 

25 a transport unit having transport means for trans- 
porting the recording medium; 
a recording unit having a mount portion on which a 
recording head capable of discharging an ink sup- 
plied from an ink containing portion to effect re- 

30 cording is mounted; 

a recovery unit having means for restoring the 
function of discharging the ink through the dis- 
charge port; and 

means for constantly maintaining the distance be- 
35 tween said recording head and the recording sur- 
face of the recording medium at the time of record- 
ing on the recording medium; 
wherein said transport unit, said recording unit and 
said recovery unit are connected independently 
40 separably. 

18. An ink jet recording apparatus for effecting 
recording on a recording medium by discharging 
ink through a discharge port, comprising: 

a transport unit having transport means for trans- 

45 porting the recording medium; 

a recording unit having a mount portion on which a 
recording head capable of discharging an ink sup- 
plied from an ink containing portion to effect re- 
cording is mounted; 

so a recovery unit having means for restoring the 
function of discharging the ink through the dis- 
charge port; and 

disconnection means for disconnecting at least one 
ink passage through which said ink containing por- 
55 tion and said recording unit communicate with each 
other; 

wherein said transport unit, said recording unit and 
said recovery unit are connected independently 
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separably. 

19. An ink jet apparatus according to any one of 
claims 16, 17, and 18, wherein said transport unit, 
said recording unit and said recovery unit are con- 
nected by fastening screw members inserted in 
holes formed said units. 

20. An ink jet apparatus according to any one of 
claims 16, 17, and 18, wherein said units are con- 
nected by engaging projections engaging portions 
engageabte with said projections. 

21. An ink jet apparatus according to any one of 
claims 16, 17 and 18, wherein said recording head 
has an electrothermal converter capable of generat- 
ing thermal energy according to a recording signal, 
and discharges the ink by using this thermal en- 
ergy. 

22. An ink jet apparatus according to any one of 
claims 16, 17, and 18, wherein said transport unit 
has a cassette, a feed roller, a transport roller, a 
manual feed placement table, and a sheet guide. 

23. An ink jet apparatus according to any one of 
claims 16, 17, and 18, wherein said recording unit 
has a carriage, a belt for reciprocatively moving the 
carriage, and a motor for driving said belt 

24. An ink jet apparatus according to any one of 
claims 16, 17, and 18, wherein said recovery unit 
has a cap, an ink cartridge and a tube. 

25. An ink jet recording apparatus comprising: 

a transport unit having transport means for trans- 
porting a recording medium, and a driving source 
for driving said transport means; 
a carriage unit having a carriage which a recording 
is mounted and which effects scanning on the 
recording medium, and a driving source for scan- 
ning of said carriage; and 

a recovery unit having a cap, a pressure generation 
source, and a driving source for driving said cap 
and said pressure generation source; 
wherein said transport unit said carriage unit and 
said recovery unit are independently separable 
from each other, and at least one ink supply pas- 
sage can be shut off in each of said units. 

26. An ink cartridge for use in an ink jet recording 
apparatus for effecting recording on a recording 
medium by discharging ink through a discharge 
port of a recording head, comprising: 

a casing; 

ink containers containing inks to be supplied to the 
recording head, said containers being disposed in 
said casing; and 

positioning members formed on said ink contain- 
ers; 

wherein said ink containers are positioned by di- 
rectly engaging said positioning members with 
each other. 

27. An ink cartridge according to claim 26, further 
comprising grooves which are formed in said cas- 
ing and into which said positioning members can 



^ } BNSDOCIO; <EP 0419876A1 J_> 



9 876A1 24 

be inserted while sliding, said positioning member 
being superposed on each other when inserted into 
said grooves. 

28. An ink cartridge according to claim 26. wherein 
s each of said positioning members is rectangular. 

29. An ink cartridge according to claim 26, wherein 
each of said ink containers is a flat sack-like mem- 
ber. 

30. An ink cartridge comprising a casing and a 
w plurality of ink containers disposed in said casing, 

said ink containers having rectangular flanges 
which are brought into abutment on each other to 
position said ink containers in the direction of dis- 
position. 

75 31. An ink cartridge according to claim 30, wherein 
each of said ink container is formed of a flexible ink 
containing sack, an ink outlet member fixed to said 
ink containing sack, and a cap for tightly closing 
said ink outlet member. 

20 32. An ink jet recording apparatus for effecting 
recording on a recording medium by discharging 
ink through a discharge port of a recording head, 
comprising: 

a mount portion on which a cartridge is detachably 
25 mounted, said cartridge having a casing, ink con- 
tainers which contain inks to be supplied, to the 
recording head, and which are disposed in said 
casing, and positioning members formed on said 
ink containers, said ink containers being positioned 
30 by directly engaging said positioning members with 
each other; and 

transport means for transporting the recording me- 
dium. 

33. An ink cartridge comprising a casing and a 
35 plurality of ink containers disposed in said casing, 

said ink containers being formed of members hav- 
ing portions differently shaped with respect to the 
colors of contained inks. 

34. An ink cartridge according to claim 33, wherein 
40 the shaped portions of said color ink containers 

comprise ink outlet members having rectangular 
flanges which have different widths. 

35. An ink cartridge according to claim 33, wherein 
the shaped portions of said color ink containers 

45 comprise a projection and a groove or hole fitted to 
said projection. 

36. An ink cartridge according to claim 33, wherein 
the shaped portions of said color ink containers 
have different colors. 
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